females, but all other species have long-winged females, with the exception of I. aptera Zhiltzova, which is completely wingless.
Species in the genus Isocapnia can be divided into 5 groups based on the phylogeny of the genus: the Grandis Group: I. grandis and I. rickeri n. sp., characterized by the lack of micropterous males and by an S-shaped epiproct (Figs. 1, 3) ; the Crinita Group: I. crinita, I. agassizi, and I. palousa n. sp., characterized by the presence of micropterous males and by forward or upward curving epiproct (Figs. 5, 7, 9) ; the Hyalita Group: I. hyalita, I. integra, and I. spenceri, characterized by the occurrence of micropterous males and by protuberances on the posterior edge of the 9th tergum of males ; the Abbreviata Group: I. abbreviata, I. eichlini n. sp., and I. mogila, characterized by a very short epiproct and lack of micropterous males ; and finally, the Vedderensis Group: I. vedderensis, characterized by short cerci, a lack of micropterous males, and an unsclerotized female subgenital plate .
We based the phylogenetic analysis on the methodology of Hennig (1966) , including the use of Swofford's Phylogenetic Analysis Using Parsimony (PAUP) (1991) and Maddison and Maddison's (1992) Maclade, phylogenetic analysis computer programs.
Specimens were examined using a Wild M8 dissecting microscope. Body and wing length measurements were rounded to the nearest 0.5 mm. Drawings were made using a camera lucida attachment on a Wild M7 dissecting microscope.
Isocapnia Banks
Isocapnia Banks, 1938 : 73. Frison, 1942 : 68. Hanson, 1946 : 235. Ricker, 1959 : 639. Baumann et al. 1977 DESCRIPTION.-Male, body length 4-15 mm, length of forewing micropterous 0.5-1.5 mm, macropterous 5-14 mm; female, body length 5-19 mm, length of forewing 5-16 mm; R 1 straight at base of R s ; sternum broadly fused to basisternum; postalar bridge present on both pterothoracic segments; transverse dark band on mesepiron; mesothoracic furcasternum united with postfurcasternal plates; vesicle extending from separate anterior sternite of the 9th sternum (Fig. 1) ; medial narrow light membranous stripe along terga 2-8.
DIAGNOSIS.-Large-sized individuals of the Grandis, Crinita, and Hyalita Groups can be distinguished easily by the numerous, 3 or more, costal cross veins before the Sc. All species can be identified as having R 1 straight at the base of R s ; sternum broadly fused to basisternum; mesothoracic furcasternum united with postfurcasternal plates. Males can be distinguished from most genera of Capniidae by the presence of the vesicle on the 9th sternum.
Only Eucapnopsis and Bolshecapnia have similar vesicles. DISTRIBUTION.-Members of this genus occur in North America from the northern coast of Alaska, south to San Luis Obispo County in southern California, west to central Alaska, east to Saskatchewan and South Dakota, and south along the Rocky Mountains to north central New Mexico (Jewett 1959 , 1960 , Gaufin et al. 1966 , 1972 , Ricker and Scudder 1975 , Donald and Anderson 1977 , Dosdall and Lemkuhl 1979 , Stewart and Ricker 1997 , Huntsman et al. 1999 , Kondratieff and Baumann 2002 .
Generally, species of Isocapnia are associated with relatively pristine, gravel-based streams and rivers that have a well-developed hyporheic zone. Adults have been found from sea level to elevations above 3000 m and in systems ranging from small 2nd-order streams to large rivers, such as the lower Fraser River in southern British Columbia Scudder 1975, Scudder 1994) .
Noted large-scale, western dispersal barriers, such as the Snake River plain, Great Basin, and Colorado River (Nebeker and Gaufin 1967) , appear to have greatly affected the distribution of Isocapnia. A vivid example of this is the complete absence of Isocapnia in Nevada and Arizona, both of which have suitable mountain stream habitats but are isolated by natural barriers. Nevada is isolated by the Snake River plain to the northeast and internally by the basins between the various ranges, while Arizona is isolated from southern migration by the Colorado River.
The distribution of the Grandis Group demonstrates the 2 extremes in Isocapnia distribution. Isocapnia grandis is found from the North Slope of Alaska south to Utah and west to the northern Sierra Nevada. Isocapnia rickeri n. sp., on the other hand, is limited to an isolated area, one in which it likely evolved, south of the Snake River in southeastern Washington and northeastern Oregon.
In the Crinita Group, I. crinita extends from near Fairbanks, Alaska, south along the Rocky Mountains into Utah, Colorado, and northern New Mexico. Isocapnia agassizi has a coastal distribution extending from western Oregon north to southeastern Alaska. The range of I. palousa n. sp. is limited to the southeastern panhandle region of Idaho and to eastern Oregon and Washington. This range is similar to that of I. rickeri n. sp., which indicates a possible past refugium in this area.
Isocapnia hyalita, of the Hyalita Group, has a range limited to the Rocky Mountains, from central Utah in the south to Alberta in the north. In contrast, I. spenceri has a distribution that extends from the Sierra Nevada and Coast Mountains of California to southeastern Alaska. The range of I. integra overlaps that of I. spenceri and extends north to the northeastern coast of Alaska, west into Alberta, and east to western South Dakota.
The Abbreviata Group is limited to the Coast Range in western North America. Isocapnia abbreviata occurs along the Coast Range from California to British Columbia. The extremely rare species I. mogila has a smaller range, having been found in the Coast Range in northern California and in southwestern Oregon. Isocapnia eichlini n. sp. is limited to the California Coast Range.
Isocapnia vedderensis is widely distributed, with specimens examined from central Alaska to north central New Mexico and as far west as California.
Males of Nearctic
Isocapnia Species
1.
Body length of macropterous specimens less than 7 mm; epiproct shorter than length of tergum 8 (Figs. 17, 19, 21, 23 8 (Figs. 1, 3, 5, 7, 9, 11, 13, 15 (Fig. 26) ; spine at base of epiproct (Fig. 19) Large, round medial hump on posterior portion of tergum 9 (Fig. 17) ; paraprocts divergent, almost 90° (Fig. 18) . . . . . . . . . . . . . eichlini n. sp. Hump on tergum 9 absent (Fig. 21) ; paraprocts divergent, approximately 45° (Fig. 22 (Figs. 1, 3) . . . . . . 11
11.
Epiproct slightly S-shaped, approximately the same length as tergum 8 (Fig. 3) ; apex broad (Fig. 4) (Fig. 34) . . . . . . integra Posterior margin of subgenital plate broadly recessed ( Fig. 32-33 37) Isocapnia abbreviata Frison, 1942: 71-72 (INHS) . Hanson, 1946 : 239. Jewett, 1954 : 548. Jewett, 1959 : 51. Ricker, 1959 TYPE LOCALITY.-Oak Creek, Benton County, Oregon.
MALE.-Body length 4.5-6 mm; length of forewing 5.5-7 mm; 2 to 3 costal cross veins before Sc, 0 to 1 beyond; body light brown; thin, dark line broken medially along anterior margin of terga 2-9; 4 to 6 muscle attachment marks across terga 2-9; darker, bare patches along lateral edges of terga, sometimes broad and irregularly shaped and extending along anterior edge; darker, bare anterior and medial border along 10th tergum; epiproct slightly shorter than length of 8th tergum, gently curved, tapering abruptly to a narrow point with a very small anterior hook; rounded hump on anterior basal plate of epiproct; paraprocts visible from above, elongate and divergent; vesicle heart shaped .
FEMALE.-Body length 5.5-7.5 mm; length of forewing 7-8 mm; 3 to 4 subcostal cross veins before Sc, 1 beyond; body light brown; terga 1-9 similar to male; margin of subgenital plate of sternum 8 recessed both anteriorly and posteriorly (Fig. 37) .
DISCUSSION.-Isocapnia abbreviata can be distinguished from others in the Abbreviata Group by its smaller size and lack of a hump on the 9th tergum (Fig. 17) or spine on the base of the epiproct (Fig. 19) ; it can be distinguished from I. vedderensis by its long cerci and in females by the presence of a sclerotized subgenital plate on the 8th sternum. The female was described in Jewett (1954) MALE.-Body length, micropterous 5-8.5 mm, macropterous 7-12 mm; length of forewing, micropterous 0.5-1.5 mm, macropterous 6-10.5 mm; 4 to 7 costal cross veins before Sc, 0 to 3 beyond; body brown; bare, dark band along plural edge of terga 2-8, tergum 9 bearing a round, bare, dark patch; 4 to 6 muscle attachment marks on terga 1-9; 9th tergum divided medially by a sclerotized, I-shaped mark, the posterior end of the I-mark being enlarged; epiproct long and slender, held upright with gentle forward curve; tip of epiproct angled forward, laterally flattened and indented posteriorly; length of epiproct twice length of tergum 8; .
FEMALE.-Body length 8-17 mm; length of forewing 8-13 mm; 4 to 9 costal cross veins before Sc, 1 to 3 beyond; bare, darker band along lateral edge of tergum 2-9; 4 to 6 faint muscle attachment marks across terga 1-9; 2 bare, heavily sclerotized regions on anterior edge of sterna 2-9; lateral anterior corners of sternum 8 rounded; subgenital plate indented posteriorly with membrane extending anteriorly a short distance on each side of central sclerotization; 2 close, medial, small indentations on anterior edge of subgenital plate (Fig. 31) .
DISCUSSION.-Male I. agassizi are distinguished from I. crinita by the much longer epiproct, which is more than twice the length of tergum 8, and distinguished from I. palousa n. sp. by the absence of pubescence on the epiproct shaft and absence of a small knob in the posterior cleft near the epiproct tip. Females can be distinguished from the others in the Crinta Group by both the anterior and posterior margins of the subgenital plate being recessed. (Needham and Claassen 1925) 29) Capnia crinita Needham and Claassen, 1925: 269, 357 (CUIC). Isocapnia crinita Claassen, 1940 : 96. Frison, 1942 : 69. Hanson, 1943 : 160. Ricker, 1959 : 643. Baumann et al., 1977 78. Isocapnia sp. Frison, 1942: 70. TYPE LOCALITY.-Bozeman, Gallatin County, Montana.
Isocapnia crinita
MALE.-Body length, micropterous 5-10 mm, macropterous 7-10 mm; length of forewing, micropterous 0.5-1.5 mm, macropterous 7-10 mm; 4 to 8 costal cross veins before Sc, 1 to 3 beyond; body covered with long, dense, conspicuous hairs; body brown to dark brown; thin, dark band along anterior margin of terga 1-9; 4 to 6 muscle attachment marks across middle of terga 2-9; dark, bare bands along plural edges of terga 2-9; dark, bordered, hourglass-shaped mark on 9th tergum; epiproct curved gently forward, narrowing abruptly toward the apex, with tip angled forward; length of epiproct 1.6 times the length of tergum 9; paraprocts visible from above; vesicle round, covered with fine, dense pubescence (Figs. 5-6).
FEMALE.-Body length 8-15 mm; length of forewing 8-12 mm; 4 to 9 costal cross veins before Sc, 1 to 4 beyond; body covered with long, dense, conspicuous hairs; body brown to dark brown; dark, bare bands along plural margins of terga 2-9; 4 to 6 small muscle attachment marks on terga 2-9; 2 separate sclerotized patches along anterior margin of sterna 2-6; subgenital plate with posterior margin recessed, posterior half mushroomshaped, bordered laterally by light membrane (Fig. 29) .
DISCUSSION.-Isocapnia crinita males can be distinguished from both I. agassizi and I. palousa n. sp. by the shorter epiproct, which is less than twice the length of tergum 8 in I. crinita (Fig. 5) . Females can be distinguished by the subgenital character combination: anterior margin not recessed medially, posterior margin recessed, and posterior half of plate being mushroom shaped, with light, lateral membranous border and by its heavy pubescence (Fig. 29) .
SPECIMENS EXAMINED. Isocapnia eichlini, new species 35) MALE.-Body length 5.5-7 mm; length of forewing 6.5-7.5 mm; 2 to 3 subcostal cross veins before Sc, 1 beyond; body color dark brown; dark, narrow border along anterior margin of terga 2-10; 4 to 6 muscle attachment marks across terga 2-9; irregularly shaped, dark, bare patch along lateral edge of terga 1-9; median posterior portion of tergum 9 expanding to form a large hump; smaller, round hump on basal portion of epiproct; epiproct slightly shorter than tergum 8; paraprocts easily visible from above and widely divergent, almost pointing laterally; broad, oval-shaped vesicle (Figs. 17-18 ).
FEMALE.-Body length 7.5-10.5 mm; length of forewing 7.5-9 mm; 2 to 3 subcostal cross veins before Sc, 1 beyond; body color dark brown; posterior half of subgenital plate mushroom shaped, bordered laterally by light membrane, anterior half bearing a wide, V-shaped indentation (Fig. 35) .
TYPES. Baumann & Clark 2Ɋ (BYUC) . These 2 specimens appear to belong to this species, but males are needed for final confirmation.
DIAGNOSIS.-Male I. eichlini can be distinguished from others in the Abbreviata Group by the bulbus hump on the posterior portion of tergum 9 (Fig. 17) . Females can be identified by the mushroom shape of the posterior half of the subgenital plate, bordered laterally by an unsclerotized membrane and large, V-shaped indentation along the anterior margin (Fig. 35) .
ETYMOLOGY.-This species is named after Thomas D. Eichlin, California Department of Agriculture, who has been an avid stonefly collector for many years and collected the first specimens of this species, including the only males.
Isocapnia grandis (Banks) ( Figs. 1-2, 25, 27) Arsapnia grandis Banks, 1907: 329 (MCZC) . Capnia grandis Needham and Claassen, 1925: 259, 387 . Capnia fumigata Claassen, 1937: 79 (CUIC) . Isocapnia grandis (Banks) 1938 : 73. Claassen, 1940 : 93, 96. Frison, 1942 : 69. Ricker, 1943 : 89. Hanson, 1943 : 158. Ricker, 1959 : 647. Jewett, 1959 : 52. Baumann et al., 1977 78. Isocapnia fumosa Banks, 1938: 74 (MCZC) . Isocapnia fumigata (Claassen) 1942: 70. TYPE LOCALITY.-Victoria, British Columbia. MALE.-Body length 11-15 mm; length of forewing 10-14 mm; 4 to 8 costal cross veins before Sc, 1 to 3 beyond; body dark brown; anterior margin of tergum 8 indented medially 1/8 the length of tergum; tergum 9 indented medially 1/5 the length of tergum; smooth, pubescent-free, dark band near plural margins of terga 1-8, each angled upward anteriorly; circular, dark patches on sides of terga 9 and 10; up to 6 small muscle attachment marks visible across each tergum, becoming more prominent posteriorly; epiproct long, slender, Sshaped in side view, with minute hook on anterior side of apex; length of epiproct approximately 1.5 times the length of tergum 9; paraprocts generally not visible from above; round vesicle covered with dense, fine pubescence, on narrow stalk extending from separate anterior portion of 9th sternum (Figs. 1-2) .
FEMALE.-Body length 13-19 mm; length of forewing 11-16 mm; 4 to 9 costal cross veins before Sc, 1 to 3 beyond; body dark brown; bare, dark, or darkly bordered band along edges of sterna 8 and 9; subgenital plate W-shaped, recessed posteriorly 1/3 the length of sternum; anterior medial portion pointed and recessed 1/5 the length of sternum; both posterior and anterior 1/3 of median heavily sclerotized region bordered by lighter membranous region .
DISCUSSION.-Males of this species can be distinguished from I. rickeri n. sp. by the longer epiproct, 1.5 times the length of tergum 8 ( Fig.  1) and by the lack of complete sclerotized bisection of the 9th tergum (Fig. 2) . Females can be distinguished by the W-shaped 8th sternum, with both anterior and posterior margins of the subgenital plate recessed.
SPECIMENS EXAMINED.-Canada: ALBERTA:
MALE.-Body length, micropterous 8-12 mm, macropterous 8-14 mm; length of forewing, micropterous 1 mm, macropterous 8-12.5 mm; 2 to 6 costal cross veins before Sc, 0 to 1 beyond; body color, head, and pronotum dark brown to black, with lighter margin around pronotum; mesothorax and metathorax brown to dark brown; 4 to 6 small, dark muscle attachment marks on terga 2-9; very thin, dark band near anterior margin of terga 2-9, often broken medially; anterior margin of tergum 9 broadly indented medially; sides of tergum 9 dark brown to black, extending broadly along anterior indentation; tergum 8 raised medially near posterior margin; large, chisel-shaped protuberance, divided medially, near posterior edge of tergum 8; epiproct 1.3 times length of tergum 9, strongly curved forward, forming half circle in profile; small, anterior, downward-pointing spine near rounded, posteriorly bent tip; medial grove running along posterior edge of epiproct; vesicle round and heavily pubescent (Figs.  11-12) .
FEMALE.-Body length 11-18 mm; length of forewing 11-16 mm; 3 to 4 costal cross veins before Sc, 0 to 2 beyond; body color same as male; posterior margin of subgenital plate recessed approximately 1/5 the length of segment (Fig. 32) .
DISCUSSION.-Males of this species can be distinguished from others in the Hyalita Group by the strongly curved epiproct, compared to the straight epiproct of I. integra and the duckhead-shaped epiproct of I. spenceri. MALE.-Body length, micropterous 4.5-7.5 mm, macropterous 7-10.5 mm; forewing length, micropterous 0.3-1 mm, macropterous 7-9 mm; 4 costal crossveins before Sc, 1 to 2 beyond; dark border along anterior margin of terga 2-10, divided medially on anterior terga; 4 to 6 small muscle attachment marks across terga 1-8; V-shaped anterior indentation with broad, dark border on tergum 9; large, medially divided, chisel-shaped protuberance along posterior margin of tergum 9, angled posteriorly; posterior margin of tergum 9 dark; epiproct nearly straight, tapering near apex; length of epiproct approximately twice the length of tergum 8; vesicle small and oblong (Figs. 15-16) .
FEMALE.-Body length 10.5-12 mm; length of forewing 8.5-10 mm; 1 to 3 costal cross veins before Sc, 0 or 1 beyond; anterior margin of subgenital plate slightly recessed from posterior margin (Fig. 34) .
DISCUSSION.-Males of this species can be distinguished from others in the Hyalita Group by the thin, straight epiproct and the chiselshaped protuberance on the 9th tergum. Females are not easily distinguished. The best characters are that the posterior margin of the subgenital plate is either not recessed or only slightly recessed and that the species comes from the more northern range, from Wyoming to Alaska. Isocapnia fraseri and I. missourii are considered synonyms. These 2 species were distinguished on the basis of small differences in the depth of the medial division of the chisel-shaped protuberance on the 9th tergum, the width along different portions of the epiproct, and the size of the lobe on the 9th sternum. After examining many specimens from throughout the range, we found the differences to vary between populations at different altitudes and in different stream sizes.
SPECIMENS EXAMINED. Isocapnia mogila Ricker 26, 36) Isocapnia mogila Ricker, 1959: 652 (CASC MALE.-Body length 6-6.5 mm; length of forewing 7-7.5 mm; unusual wing venation with many incomplete cross veins; body color dark brown; thin, dark border along anterior margin of terga 2-10; 4 to 6 muscle attachment marks across terga 2-9; dark, bare patch along lateral edge of terga 1-9; broad, rounded, V-shaped indentation of anterior edge of tergum 9; small median spine arising from basal plate of epiproct; epiproct approximately 3/4 the length of tergum 8, with anterior hook extending from tip; vesicle triangular in shape (Figs. 19-20) .
FEMALE.-Body length 9-9.5 mm; length of forewing 7.5-8 mm; 3 subcostal cross veins before Sc, 1 beyond; wings and terga similar to male, with peculiar wing venation; posterior margin of subgenital plate recessed, with a short, membranous border on each side; anterior portion broadly recessed, with a light-colored, central extension covering center of the plate (Figs. 26, 36) .
DISCUSSION.-This species is easily distinguished by its irregular wing venation and short, narrow epiproct (Fig. 26) Isocapnia palousa, new species 30) MALE.-Body length, micropterous 6-9 mm; forewing length less than 1 mm, only micropterous males known; body color brown; narrow, dark band along anterior margin of terga 1-10; bare, dark band along lateral margin of terga 1-9; 4 to 6 muscle attachment marks across terga 1-9; tergum 9 broadly indented medially both anteriorly and posteriorly, line joining indentations; epiproct approximately 2.5 times the length of tergum 8, held upright, bending forward gently, with small knob arising from groove on posterior side of tip; epiproct covered with short, lateral, sparse hairs; vesicle round, covered with dense, fine pubescence; posterior of 9th sternum with large, rounded, V-shaped anterior indentation so that area behind vesicle is completely membranous (Figs.  9-10) .
FEMALE.-Body length 11-11.5 mm; length of forewing 8.5-9 mm; 7 costal cross veins before Sc, 2 beyond; body color brown; 4 to 6 muscle attachment marks across terga 1-10; darker, bare band along plural edge of terga 2-9; subgenital plate rounded and extending to posterior edge of sternum; medial portion of anterior half of subgenital plate light-colored and almost membranous (Fig. 30) .
TYPES. DIAGNOSIS.-Males of this species can be distinguished from others in the Crinita Group by the small hairs along the epiproct and the small knob embedded in the groove near the tip of the epiproct (Figs. 9-10 ). Females can be identified by the nonrecessed posterior margin of the subgenital plate (Fig. 30) .
ETYMOLOGY.-This species is named after the Palouse Hills of northwestern Idaho and southeastern Washington, north of the Snake River, where most of the specimens have been found. Palouse is the name of an Indian tribe native to this area that bred the famous Appaloosa horses.
Isocapnia rickeri, new species 28) MALE.-Body length 9-12 mm; length of forewing 8.5-11.5 mm; 4 to 7 costal cross veins before Sc, 1 to 4 beyond; body very dark brown; dark band and medial, V-shaped indentation along anterior margin of terga 1-10, darkness of band and depth of indentation increasing posteriorly; tergum 9 bisected almost completely; sides of dark anterior margin of tergum 9 meeting medially, forming small ridge; V-shaped indentation on posterior edge of tergum 8, also faintly present on terga 6-7; smooth, pubescent-free, generally dark band near lateral margins of terga 1-9; 4 to 6 small muscle attachment marks visible across terga 1-9; epiproct short, roughly equal to length of tergum 8, slightly S-shaped in lateral view, held upright, with small hook on anterior side of tip; posterior side of epiproct slightly flattened, with medial groove along basal 1/3; paraprocts visible from above; vesicle round, covered with dense, fine pubescence, on narrow stalk extending from separate anterior portion of 9th sternum; 2 round muscle attachment marks on each sternum (Figs. 3-4) .
FEMALE.-Body length 12-18 mm; length of forewing 12-14 mm; 4 to 9 costal cross veins before Sc, 1 to 4 beyond; body very dark brown; posterior margin of subgenital plate recessed posteriorly 1/3 the width of the sternite and 1/4 the length (Fig. 28) .
TYPES.-Holotype ɉ and allotype Ɋ, USA: OREGON: Umatilla Co., Umatilla River at Mission, 5 miles E Pendleton, 25-IV-1985, R.W. ETYMOLOGY.-This species is named after the late William E. Ricker, the eminent plecopterologist who named many of the species in the genus, did a revision of the genus in 1959, and provided many of the specimens examined for this paper.
DIAGNOSIS.-Isocapnia rickeri differs in the male from I. grandis by its shorter, more angular epiproct, which bears a hook on the tip. In addition, it has a sclerotized ridge on the medial part of tergum 9. The female subgenital plate has a much broader sclerotized medial area than I. grandis.
Isocapnia spenceri Ricker 33) Isocapnia spenceri Ricker, 1943: 91 (INHS) . Ricker, 1959 : 652. Jewett, 1959 : 652. Jewett, 1960 148. Isocapnia spenceri thujae Ricker, 1943: 92 (INHS) . Ricker, 1959: 653. TYPE LOCALITY.-Chilliwack River, Vedder Crossing, British Columbia.
MALE.-Body length, micropterous 7-10 mm, macropterous 9-11.5 mm; length of forewing, micropterous 0.5-1 mm, macropterous 9.5-11 mm; 2 to 4 costal cross veins before Sc, 0 to 1 beyond; head and pronotum dark brown to black, with light edge around pronotum; meso-and metathorax dark brown; abdominal segments lighter than thorax; 4 to 6 dark muscle attachment marks across terga 2-8; narrow, dark band near anterior edge of terga 2-9; thick, dark, bare band along lateral edge of terga 2-8; thin, dark, sometimes faint, medial line running length of tergum 8, faintly visible on previous terga; large, bare, dark patch completely covering lateral sides of tergum 9 and extending along posterior edge; V-shaped anterior indentation on tergum 9, with dark line extending from tip of V to near middle of the tergum; large, medially separated protuberance arising from the posterior edge of tergum 9, tilting medially and posteriorly, ending in dark, lateral-running ridge descending on each side of protuberance; epiproct duck-head shaped both from lateral and dorsal view, furrowed along its length and thickest posteriorly, which is the back of the neck and head of the duck, with groove running along entire posterior length; length of epiproct approximately equal to length of tergum 8; vesicle round, covered with dense pubescence (Figs. 13-14) .
FEMALE.-Body length 10-14 mm; length of forewing 9.5-14 mm; 2 to 5 costal cross veins before Sc, 0 to 2 beyond; head and thorax coloration same as male; 4 to 6 muscle attachment marks across terga and a long and short lateral dark bare mark on each side of terga 2-9; sterna 8 and 9 both sclerotized medially with lateral indentations; posterior margin of subgenital plate recessed approximately 1/5 the length of sternum (Fig. 33) .
DISCUSSION.-Males of this species are easily discernible from Hyalita Group species and from all other named Isocapnia by their duck-head-shaped epiproct. Females are much more difficult to differentiate. However, they often have an extremely dark head and pronotum, darker than I. integra, and are not found in the Rocky Mountains, as is I. hyalita.
SPECIMENS EXAMINED.-Canada: BRITISH COLUMBIA: Cameron Creek above Cameron Lake, Vancouver Island, 8-IV-1955 , W.E. Ricker,
Palaearctic

Isocapnia Species
Representatives of 5 of the 7 known Palearctic species of Isocapnia were examined, and all 7 are briefly compared with the Nearctic species. These Palearctic species each fall into either the Isocapnia Crinita or Grandis Groups, except for I. aptera, which is only known in the female. All are easily distinguished from their Nearctic relatives. What follows is a brief comparison of the diagnostic traits of the Palearctic and Nearctic species. For an excellent and complete description of the Palearctic species, see Zhiltzova et al. (1975) , Palaearctic Species of the Genus Isocapnia. Some additional references for Isocapnia in the Palearctic are useful to better understand this Holarctic genus: Zhiltzova and Zapekina-Dulkeit 1986 and Zhiltzova 2003 .
Isocapnia arcuata Zhiltzova
Isocapnia arcuata Zhiltzova et al., 1975: 566-568. TYPE LOCALITY.-Komarovka River, south Primorye, Russia.
DISTRIBUTION.-Amur Basin, coast of Okhotsk Sea, Primorye and Sakhalin Island.
DESCRIPTION.-The 3 male I. arcuata examined were micropterous and 6.5-8 mm in length. The epiproct is long, slender, and curved forward, which is similar to I. crinita, I. palousa n. sp., and I. agassizi, but the I. agassizi epiproct is held more horizontally than the other species, causing the curve to be upward rather than forward. The length of the epiproct is longer than in I. crinita but shorter than in I. palousa n. sp. or I. agassizi, approximately 1.5 times the length of tergum 8. The forward curve of the epiproct is also more pronounced, making it appear more rounded in profile than I. crinita, I. palousa n. sp., or I. agassizi. The paraprocts are visible from above, as in I. crinita, and tergum 9 is divided medially, as in I. crinita and I. agassizi. The body is not heavily pubescent like I. crinita.
Isocapnia aptera Zhiltzova
Isocapnia aptera Zhiltzova, 1969: 604-606. TYPE LOCALITY.-Aksu Jabaglinsk National Park, Tien Shan Mountains, Kirgizstan.
DISTRIBUTION.-This species is known only from the type locality in the Tien Shan Mountains. The single, female type specimen was not examined.
Isocapnia guentheri (Joost)
Capnia guentheri Joost, 1970: 38. TYPE LOCALITY.-Tamir River, Archangai, Mongolia.
DISTRIBUTION.-Mongolia, Russian Far East, and Sakhalin Island.
DESCRIPTION.-This species is similar in appearance to I. grandis but much smaller. The 4 micropterous males examined were 7.5-8.5 mm long, compared to I. grandis, which ranges in length from 11 to 15 mm. Similarities with I. grandis include a slender, Sshaped epiproct and an undivided tergum 9. Beyond size, the other notable differences between I. guntheri and I. grandis include the presence of micropterous males in I. guntheri and a relatively narrower vesicle. Joost (1970) described this interesting species from Mongolia, not realizing that it was really an Isocapnia.
Isocapnia japonica Kohno
Isocapnia japonica Kohno, 1953: 203. TYPE LOCALITY.-Takada Bridge, Honshu, Japan.
DISTRIBUTION.-Honshu Island, Sakhalin Island, and the Kurile Islands of Japan and the Russian Far East.
DESCRIPTION.-Specimens of this species were not examined but were compared based on the excellent illustrations of Kohno (1953) ; this species is similar to I. grandis. However, the epriproct is very strongly recurved, and micropterous males are present. Kawai (1967) states that it seems to be restricted to northern Honshu, but Zhiltzova et al. (1975) list it as also occurring in Sakhalin and the Kurile Islands.
Isocapnia kudia Ricker
Isocapnia kudia Ricker, 1959: 650. TYPE LOCALITY.-Kudia River, Amgu, Russia. DISTRIBUTION.-Baikal region, south Primorye, and coast of Okhotsk Sea.
DESCRIPTION.-The single macropterous male that was examined was 12 mm long. The epiproct of I. kudia is distinctively narrow near the base yet broad in the middle. It is also angular in cross section and has 2 prominent hooks at the tip, traits that distinguish it from other Isocapnia. The 9th tergum is divided. The female I. kudia exhibits a distinctive pattern of sclerotization on its subgenital plate.
Isocapnia orientalis Zhiltzova
Isocapnia orientalis Zhiltzova et al., 1975: 571-573. TYPE LOCALITY.-Khor River, Amur Basin, Russia.
DISTRIBUTION.-Amur Basin, Kolyma Basin, Primorye, coast of the Okhotsk Sea, and Sakhalin Island.
DESCRIPTION.-One male and 1 female paratype were studied. The male was micropterous and 8 mm long, and the female was macropterous and 11 mm long. The epiproct of I. orientalis is long and slender, with a gentle upward curve very similar to I. agassizi. The epiproct length is approximately 1.5 times the length of tergum 9, which is shorter than I. agassizi and more similar in relative length to that of I. crinita. However, the epiproct has a prominent hook at the tip that is much more pronounced than the suggestion of a hook found on either I. agassizi or I. crinita. The 9th tergum is undivided, unlike both I. agassizi and I. crinita. Isocapnia orientalis can be distinguished from I. palousa n. sp. by the more horizontal position of the epiproct, the shorter length of the epiproct, and the lack of the lateral sparse hairs and terminal knob on the epiproct.
Isocapnia sibirica (Zapekina-Dulkeit)
Capnia nigra sibirica Zapekina-Dulkeit, 1955: 15- DESCRIPTION.-The epiproct of I. sibirica is slender, S-shaped, and similar to I. grandis. The single micropterous male examined was 9 mm long and, unlike I. grandis, was strikingly pubescent, as much as or more so than I. crinita. The 9th tergum is not divided, and the paraprocts are not visible from above, as with I. grandis. The female subgenital plate is indistinctive and only shallowly recessed, unlike the I. grandis female, which has a distinctively sclerotized and deeply recessed subgenital plate.
Phylogenetic Analysis of Nearctic Isocapnia Species Table 1 shows the characters used in the phylogenetic analysis, along with their status in the various species. Two outgroups were chosen, Eucapnopsis and Bolshecapnia, from among other Capniidae genera. These were selected because males in both genera possess a vesicle on sternum 9, a character found in all Isocapnia. Comparison results with either outgroup were very similar (results from Eucapnopsis are presented). Analysis was limited to synapomorphies, first on a generic level, then a species level, resulting in the isolation of the genus and then the species groups used throughout this paper. The phylogenetic tree depicted in Figure 39 shows those results and indicates how species within the groups are related.
The following descriptions of characters are used for Table 1: 1. Prothoracic presternum broadly fused with basisternum. 2. Mesothoracic furcasternum fused to mesosternum. 3. Tips of paraprocts divergent. 4. Metathoracic furcasternum fused to and poorly demarked from 1st abdominal sternite. 5. Female subgenital plate at least partially sclerotized. 6. Length of epiproct greater than length of 8th tergum. 7. Body length of macropterous male greater than 7 mm. 8. Dark line along anterior margin of female tergum. 9. Body length of females 10-13 mm. 10. Male epiproct recurved or S-shaped. 11. Body length of female greater than 14 mm. 12. Micropterous males known to occur. 13. Male 9th tergum divided medially by V-shaped or I-shaped, dark sclerotized mark. 14. Chisel-shaped protuberance on male 9th tergum. 15. Length of male epiproct twice the length of tergum 8. 16 . Male epiproct longer than length of tergum 8 and curved forward.
The following guide indicates how the characters in Table 1 were used to identify the species groups, based on the results of the phylogenetic tree in Figure 39 . Characters 1-3 separate Isocapnia from the outgroup. Characters 4-5 isolate I. vedderensis from the rest of the genus. Characters 6-8 divide the Abbreviata Group from the Grandis, Crinita, and Hyalita Groups. Character 9 splits I. eichlini n. sp. and I. mogila from I. abbreviata. Characters 10-12 divide the Grandis Group from the Crinita and Hyalita Groups. Characters 13-15 separate the Crinita Group from the Hyalita Group. Figs. 3-4. I. rickeri n. sp.: 3, male terminalia (lateral); 4, male terminalia (dorsal).
Figs. 5-6. I. crinita: 5, male terminalia (lateral); 6, male terminalia (dorsal).
Figs. 7-8. I. agassizi: 7, male terminalia (lateral); 8, male terminalia (dorsal).
Figs. 9-10. I. palousa n. sp.: 9, male terminalia (lateral); 10, male terminalia (dorsal).
Figs. 11-12. I. hyalita: 11, male terminalia (lateral); 12, male terminalia (dorsal).
Figs. 13-14. I. spenceri: 13, male terminalia (lateral); 14, male terminalia (dorsal).
Figs. 15-16. I. integra: 15, male terminalia (lateral); 16, male terminalia (dorsal).
Figs. 17-18. I. eichlini n. sp.: 17, male terminalia (lateral); 18, male terminalia (dorsal). 
